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Introduction
Since Michael [] In this paper, we establish a new approximate selection theorem for almost lower semicontinuous multimaps with D-set values except on a set of topological dimension less than or equal to zero in LD-spaces. The corollary of this gives a correct and simple proof for the result in [] .
We also establish some approximate selection theorems for almost lower semicontinuous multimaps in D-spaces and apply the results to topological semilattices with path connected intervals. Our results unify and extend the approximate selection theorems in 
Preliminaries
A multimap (or simply a map) F : X Y is a function from a set X into the power set of Y ; that is, a function with the values
Throughout this paper, we assume that multimaps have nonempty values otherwise explicitly stated or obvious from the context. Let X denote the set of all nonempty finite subsets of a set X.
Let X be a topological space. A C-structure on X is given by a map : 
For a uniform space X with a uniform structure U , A ⊂ X and U ∈ U , the set U(A) is defined to be {y ∈ X : (x, y) ∈ U for some x ∈ A} and if x ∈ X, U(x) = U({x}).
A C-space (X, ) is called an LC-space if X is a uniform space and there exists a base {V i : i ∈ I} for the uniform structure such that for each i ∈ I, {x ∈ X : 
is called an LD-space if X is a uniform space and if there exists a base {V i : i ∈ I} for the uniform structure such that for each i ∈ I, the set {x ∈ X : 
Let X be a topological space. If Z ⊂ X, then dim X Z ≤  means that dim E ≤  for every set E ⊂ Z which is closed in X, where dim E denotes the covering dimension of E. Note that if dim X Z ≤ , then any locally finite open covering of Z has a disjoint locally finite open refinement.
Approximate selection theorems on D-spaces
As a main tool, we need Proposition  of Kim [] .
Proposition . Let X be a paracompact topological space and R be a locally finite open covering of X, (Y , D) be a D-space, and η : R → Y be a function. Then there exists a continuous function f
With Proposition ., we establish the V -approximate selection theorem which is the key result of this paper.
Theorem . Let X be a paracompact topological space and Z be a closed subset of X with
dim X Z ≤ . Let (Y , D) be an LD-space with a uniformity U and D({y}) = {y} for all y ∈ Y . If F : X Y is an alsc multimap such that F(x) is a D-set for all x ∈ X\Z, then F has a V -approximate selection for each V ∈ U .
Furthermore, if X is a precompact uniform space or a compact topological space, there is a subset A ∈ Y such that f (X) ⊂ D(A).
Proof For each V ∈ U and x ∈ X, there is a neighborhood U(x) of x such that
If X is a precompact uniform space or a compact topological space, R can be chosen finite. Take (F(x) , ) is -convex whenever x ∈ E and x ∈ X\E, but it cannot be analogized from the assumption that F(x) is -convex for all x / ∈ Z.
Theorem . in [] shows that if X = Z and (Y , ) is a C-space with a uniformity U and F has a V -approximate selection for each V ∈ U , then F is qlsc. Using the same pattern of its proof, we also obtain the same result when (Y , D) is a D-space with a uniformity U . Since a qlsc map is alsc, so the inverse of Theorem . also holds.
Theorem . Let X be a paracompact topological space and Z be a closed subset of X with dim X Z ≤ . Let (Y , D) be an LD-space with a uniformity U and D({y}) = {y} for all y ∈ Y .

And let F : X Y be a multimap such that F(x) is a D-set for all x ∈ X\Z. Then F is alsc if and only if F has a V -approximate selection for each V ∈ U .
The following notion is motivated by Hadžić [] . Let (X, D) be a D-space with a uniformity U and K be a nonempty subset of X. We say that K is of generalized Zima type whenever for every V ∈ U , there exists a V  ∈ U such that for every N ∈ K and every D-set M of K , the following implication holds:
Note that an LD-space (X, D) is of generalized Zima type. If Z = ∅, then the LD-space condition of Y can be weakened in Theorem ..
Theorem . Let X be a paracompact topological space, (Y , D) be a D-space with a uniformity U , and F : X Y be a multimap with D-set values such that F(X) is of generalized Zima type. Then F is alsc if and only if F has a V -approximate selection for each V ∈ U . http://www.journalofinequalitiesandapplications.com/content/2013/1/113
The proof of Theorem . proceeds in the same fashion as Theorem  in [] , except that all -convex sets in a C-space is replaced by D-sets in a D-space.
Let X be a topological space and Y be a uniform space with a uniformity U . The multimaps F, T : X Y are said to be topologically separated if for each x ∈ X, there exist a neighborhood U(x) of x and an element V ∈ U such that F(U(x)) ∩ V (T(x)) = ∅. 
Select any y ∈ z∈U(x) B(F(z), /). For each
z ∈ U(x), choose y z ∈ F(z) such that d(y, y z ) < /. Note that y x ∈ F(x) and d(y x , y z ) ≤ d(y x , y) + d(y, y z ) < for each z ∈ U(x). Hence y z ∈ B(y x , ) ∩ F(z) for all z ∈ U(x).
() T is upper semicontinuous; and () F is an alsc multimap such that F(x) is a D-set for all x ∈ X\Z. Then for each > , F has an -approximate selection f
for all x ∈ X.
Proof For each fixed >  and each x ∈ X, by () and (), there exists a neighborhood 
Approximate selection theorems on topological ordered spaces
A semilattice is a partially ordered set X, with the partial ordering denoted by ≤, for which any pair (x, x ) of elements has a least upper bound. Any nonempty set A ∈ X has a least http://www.journalofinequalitiesandapplications.com/content/2013/1/113 upper bound, denoted by sup A. In a partially ordered set (X, ≤), two arbitrary elements x and x do not have to be comparable, but, in the case where x ≤ x , the set [
The following is due to Horvath and Ciscar []: Let (X, ≤) be a semilattice such that for
A subset E ⊂ X is said to be convex if, for any subset A ∈ E , we have (A) ⊂ E. If X is a topological semilattice with path-connected intervals, then for any A ∈ X and n ≥ , (A) is n-connected by [, Lemma ] , that is, (X, ≤, ) is a D-space.
Note that ({x}) = {x} for all x ∈ X. In this section, we assume that (Y , ≤, ) is a topological semilattice with path-connected intervals. From the results of Section , we obtain the following theorems. for all x ∈ X.
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